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NOTICES 

When  U.  S.  Government  drawings,  specifications,  or  other  data 
are  used  for  any  purpose  other  than  a  definitely  related  Government 
procurement  operation,  the  Government  thereby  incurs  no  responsi¬ 
bility  nor  any  obligation  whatsoeve. ,  and  the  fact  that  the  Government 
may  have  formulated,  furnished,  or  in  any  way  supplied  the  said  draw¬ 
ings,  specifications,  r*  other  data,  is  not  to  be  regarded  by  im¬ 
plication  or  otherwise,  or  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights  or  permission  to 
manufacture,  use,  or  sell  any  patented  invention  that  may  in  any  way  be 
related. 

Do  not  return  this  copy.  Retain  or  destroy. 
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FORiiWORL 

This  report  is  based  on  actual  radar  cross  section  measurements 
made  at  the  UFA?  Special  Weapons  Centers'  Radar  Target  Scatter  Division 
(RAT  SCAT)  of  the  6585th  Test  Group.  RAT  SCAT  is  located  on  the  Alkali 
Flats,  Holloman  Air  Force  Base,  New  Mexico.  This  Facility  is  operated 
and  maintained  by  Dynalectron  Corporation,  Radar  Backscatter  Division, 
under  contract  F29601-7 j-C-0133,  and  is  under  the  specific  direction 
of  the  6585th  Test  Group.  The  AF  Project  Officer  is  Lt  Colonel  Carroll 
R.  Griffin. 

Correspondence  pertaining  to  this  report  should  be  addressed  to 
the  attention  of  the  6585th  Test  Group  (RX) . 

This  technical  report  has  been  reviewed  and  is  approved. 

( %HL&. . 

CARROLL  R.  GRIFFIN,  Lt  Cornel,  USAF 
Chief,  Radar  Target  Scatter  Division 
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ABSTRACT 

Radar  signature  data  were  acquired  from  BQM-34A  and  BQM-34F  re¬ 
motely  piloted  vehicles  at  the  U.S.  Air  Force  Special  Weapons  Centers’ 
Radar  Target  Scatter  Division  (RAT  SCAT),  6585th  Test  Group,  Holloman 
AFB,  New  Mexico.  Monostatic  measurements  of  the  components  of  the 
target  scattering  matrix,  monostatic  and  30  degree  bistatic  measurements 
of  target  glint,  as  well  as  10  and  20  degree  bistatic  measurements  of 
target  cross  section  were  performed  using  vertical  and  horizontal  antenna 
polarizations.  Data  were  obtained  from  both  the  principal  and  crossed 
polarized  components  of  the  target  return.  Sixteen  orientations  of  each 
vehicle  were  measured  at  a  frequency  of  5500  MHz. 

This  report  is  published  in  three  parts,  each  of  which  presents 
data  acquired  from  both  BQM-34  vehicles.  Part  a  is  limited  to  monostatic 
radar  cross  section  and  glint  data.  Part  b  presents  radar  cross  section 
data  acquired  at  bistatic  angles  of  10  and  20  degrees.  Radar  cross 
section  and  glint  data  acquired  at  a  bistatfc  angle  of  30  degrees  are 
contained  in  Part  c. 
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INTRODUCTION 
SECTION  I 

This  report  documents  radar  cross  section,  phase  and  glint  measure¬ 
ments  of  BQM-34A  and  BQM-34F  target  drones  performed  at  the  U.  S.  Air 
Force  Special  Weapons  Centers'  Radar  Target  Scatter  Division  (RAT  SCAT), 
6585th  Test  Groun,  Holloman  Air  Force  Base,  New  Mexico.  Monostatic, 

10  degree  bistatic,  20  degree  biscatic,  and  30  degree  bistatic  radar 
cross  section  data  were  acquired  at  a  frequency  of  5500  MHz  using  hori¬ 
zontal,  vertical,  and  cross  polarization.  Monostatic  and  30  degree 
bistatic  target  glint  data  were  acquired  concurrently  with  the  cross 
section  measurements.  Phase  data  were  obtained  at  the  three  measurement 
system  polarizations  for  the  monostatic  case  only. 

Measurements  were  performed  at  vehicle  roll  angles  of  0,  30,  60 
and  90  degrees  at  vehicle  pitch  angles  of  0,  10,  20  and  30  degrees  pro¬ 
viding  a  total  of  sixteen  orientations  for  each  target  vehicle.  Mea¬ 
surements  of  the  BQM-34F  target  were  performed  with  the  vehicle  in  an 
inverted  position.  Consequently,  all  aspect  referenced  data  for  that 
target  are  the  mirror  images  of  those  which  would  have  been  obtained 
had  the  vehicle  not  been  inverted.  Measurements  of  the  BQM-34A  target 
were  performed  with  the  target  in  the  normal,  non-inverted  position. 

This  report  is  published  in  three  parts,  each  of  which  contains 
data  acquired  from  both  the  BQM-34A  and  BQM-34F  vehicles.  Monostauic 
data  are  presented  in  Part  a,  ten  and  twenty  degree  bistatic  data  are 
presented  in  Part  b  and  thirty  degree  bistatic  data  are  presented  in 
Part  c. 


A  description  of  the  measurement  conditions  is  presented  in  Part  a, 
Section  II.  The  target  drone  measurement  programs  were  requested  by  the 
U.  S.  Army  Missile  Command  (AMSMI-RER) ,  Redstone  Arsenal,  Alabama. 


1 


iJ 

a 

•H 

C/3 

U 

to 

u 

c 

•H 

CO 

u 

rH 

o 

rH 

U 

a 

cd 

o 

rd 

O 

0$ 

< 

< 

< 

< 

fk 

< 

• 

c 

sr 

<“ 

Sf 

m 

i 

m 

m 

cn 

<n 

CO 

g 

& 

g 

I 

g 

g 

» 

«i 

P3 

w 

« 

CQ 

M 

4J  44  4J 

c  o  a 

*H  C/3  CO  *H  C/3 

H  U  H  U  H  U 

o  k  o  b:  o  « 


<<<<<< 
<r  «4*  <r 

m  cn  ro  m  m  co 

I  i  I  t  I  I 
X  £  E  X  »  » 

o  o  o  o  o  o 

m  cq  pq  pa  eq  pq 


o  O  o  o  o  o  o 
m  n  r<  n  n  n  h 


oooo  o  o  o 
q  tnm  n  cn  m  cn 


o  o  o  o  o  o  o  o 

cnj  cn  r>  cn  cn  vo  vo  vo 


o  o  o  o  o  o  o 

m 


OOOO  O  O  O  O  o  o  o  o 


OOOOOOo  ol 

rHl 


a  z 

5  o 

s  >-i 

4  H 

g 

W 

33 

& 

£ 

g 

g 

g 

s 

g 

g 

3 

g  t 

0  < 

4-« 

0<  N 

w  sc 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o  o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o  o 

m 

m 

in 

»n 

in 

in 

m 

m 

m 

m 

m 

m 

in 

»n  m 

W  5 
k  d 

m 

m 

m 

in 

in 

m. 

in 

m 

m 

m 

in 

m 

m 

in  m 

o 

o 

o 

o 

o 

o 

o 

o 

o 

c 

in 

m 

m 

m 

m 

in 

in 

m 

in 

m 

ininfnn*jsr\o\ooo50NNHHiffl 

nicM 

oooooooooooooolo 


O  <  O  <  C  <  0 

n  <  vr  n  n  S  rs 

fH  »H  H  H  H  Lj  Lj 

O  O  O  O  O  o  O 

r-i  H  H  f-l  H  h  H 


HHHHHNNNNNWNNNN|i)|ii(i|SnnnnS 


•H  M  *H 
HUH 
O  ttZ,  O 


<  <  < 
n  n  n 

k  k  ~ 

o 

«|  CQ|  « 


w  4-»  W  W  W  * 

0  0  0  0  0  0  0  0  0  0  0  & 
KlHtfl'HW'HW'HW'rl  M-ritn-rlM-HM-ri  U>  -rl  CO  *rt  W  Tt 

UHUHUt-IU-IOM  OrHU»HOr-l<_>rH  O  r-l  U  r-l  O  rj 

KUsiUsiUKUliiU  BJObSObSObSO  (!  (J  b!  U  b!  O 


cc-ccl <<<<<<  <:■<<<<:<<<:  <  <  <  <  <  <1 

«»  «»  sfl  *3-  sr  «»  •»  «»  «»  <r-3<f<f<r<f<r<r  <r  <i-  <t| 

m  m  ro  co  co  c>  pi  ci  r-i  nnnfHonnn  n  ro  pi  ri  pi 

1 1  l  i  I  i  I  l  i  i  i  l  i  l  i  !  i  i  t  i  i  |  *  |  |  |  1 1 

ss?:»  x  x  x  x  x  x  x  x  s  s  x  sis  xl 

O'  O"  o-  cr  O  C/  O  O’  O’  O’  O’  O’  OlOICIcHoi1 


K 


wi«|pa|caicQ|cQW«cQpacqcQc3P3eqp3pafqLaawmpq«| 


o  o  o 
m  m  m 


o  o  o  o 
CJ  cm  o  o> 


o  o  o 
n  n  n 


ol  o  ol  ol  o 

<S  CNi  <N|  <N|  <N 


| 


o  o  o  o  o 
n  n  n  n  n 


ooooo 
m|  m|m  |m  [m 


oooooooo  ooooo ooo  oooooo 
m  m  m  m  mm\©ioio\ovD'0  o%o%cr»  on  I  © 


o  o  ol  o  o  o  o|©  o |  o|  o|  o|  o  olo  o  o 
m  o*)  m  m  m  m  mjm  m  m  m  m  n  mi m  m  m 


O  O  Ol  O 
m  m  m,  ml 


&  a  a 


%  \z\t\s \mt  &  5  e  s  s  a& \mm  saaaa 


O  O  o  o  ooo 
o  o  o  o  ol  o!  o 
in  in  in  in  m 
m  m  m  m  m 


ooooooooo  ooooooooo 
ooooooooo  oooooooo  o 
inininmininmmin  m  in  in  m  in  m  in  m|  m 
ininminmininmin  in  in  in  m  m  in  in  m  m 


ooo 
ooo 
in  in  in 
m  m  in 


<  o  <  o  <  o 

00  CO  o  o 

o  o  O  o  o  o 

O  o  O'  7<  o  c 

H  H  H  H 


<JJ0<0<0<0<0  <o<o<o<o  < 
o*n.o^cocommr4H  nnnnoohh  co 
oococotococococoooco  oowoi^cnoio\o>  o* 

O'ONOioiOiuioiO'Oioi  o>o\o\o\oicio»o)  cn 


oa  m  m  on*  coo'OHN^Min«ONcoo'OHNn<fin\ON 

^  n»  rv  n»!  n*  n*n»cocooccocooocococococno>a\o^CT\So> 


o  H  o-i  m 
o  o  o  o 


a  P 

M. 


u  u  u  u 

c  c  c  e 

V3  *H  V)  *H  W  *H  W  *H 
U  H  U  rH  U  H  U  H 
FtfO&SO  OS  O  PS  O 


U->  tu  pu  (i4  tu  (Z4  b« 

<r  ^  <r  <r  <j-  stl  <r 

n  n  n  n  m  m  ml  m 

i  i  i  i  i  i  1 

o  o’  O’  o  o  o 

«  «  «  «  03  «1  pQl  CQ 


U  4J  AJ  *J  4J  W 

a  c  o  c  c  d 

UrHUMCJHOrHOMUrHU 

^UWOoiOBiOoJOoJOtf 

?.1-I  pu  tu  fn  f*<  pm  ft<  Du  tu  ft<  fn 

mmmmmmmmmmrnmm 
000(500 


Ml  Ml  Ml  Ml  Ml  Ml  Ml  Ml  Ml  Ml  Ml 


O  ©  O  O  O 
n  nm  n  n 


OOOOOOOO  OO  O  OOOO  OOOO 
m  m  m  m  |  m  m  vo  vjd  vo  vo  vo  vo  on  <t\ 


iiiiiiiliil 


o  o  o 

O'  O'  O' 


o  o  o  o  ©  e  o 

M  Ml 


O  o  ©  o  o 


o  o Jo |  oj  o  o|  o|  o|  o  o  o  o  o  o|  o  o  o  olo  o  olo  o 

III  III  I  M  rH|rH  rH  rH|rH  fH 


i  %  g  g  si  §  g  k  g  g  §  g  It  &  g  as  g  a  &  g  g  §  d g  d  g  g  g  g 


OOOO 
OOOO 
in  m  in  in 
in  ml  m  m 


2  T  2  2  2  2  oooo  oooooooooooooooo 
999090  oooo  oooooooooooooooo 
tn  m  in  m  tn  in  in  in  *n  m  minininininininmininininininin 
in  m  in  m  m  m  in  m  in  in  minm|inininininininm»nmtninin 


<o<o<;o<:o<o<o<;o<jo<io<o 

^,010'OvOCOK)Oo5oiOo5Shh5S 

3222223222°.  2222  52  2  00000°ooooooo  ^ 

HHHHiHHHfHHHr*!  HiHHHHHfHHHHHHHHHHHrHHH  g 


vo^coct>ohcn  mj  *cfin'ONcoo'OHNm‘j 

SSSSSSidwi^d 


mmmmgm 


S  B  C  E  E 

^  Cfl  U)  Tf  u j  ti  uj  vi  uj  ti  u]H(nviV)ariU]Yl 

’iyriy'iyHU  l-IO.-IUr-IUv-IUrHU>H  OHO.-IOr-(UrH 
UniUCiUciUlii  UBiO«!UP!UKUKI9  reiOaSOBSUetfO 

IhU.PLifeti.hix.CK  hbbblxhhbhhh  h  (n  la  (x  In  (a, 

«3-v3'-<f-jv3-sr^r»3-<j'srva- 

commromcimtn  cofomfnmconmmmn  ncimmmcnmn 

I  l  i  i  i  l  I  l  I  I  i  I  i  l  l  l  l  I  l  i  i  i  i  l  l  l  i 

s  §l§  s  §  s  g  §  s  ggg§§gg§ggg 


U4J4JU  «  <J  <J  *J 
C  C  C2  C  U  C  \  C  C 
L0*Ht0»HC/3*Ht0*H  W-HW-HW-HW-H 
UHOHUHOH  UHO»-HOr-IUrH 


CMOOOOOOCOOO  ooooooooooo 
OlOOOOOOCiOOO  ooooooooooo 
inminininmininintn  tnmmtnininminmmtn 
mi  10  ia  10  to  ia  in  in  I  ui  m  to  loioiommmioiommm 


<o*^o<:c3<io<  o<o<p<o<o<:o 

inin‘j^nnioio*j  ^MNOOHHNNfftw 

isr*.f\Nc\a»o\ONO>  ^oioototooicocococo 

ooooooooo  ooooooooooo 

HrHHHHHHi-tH  HrHtHHHHHHrHHrH 


OrlWn<rtA'CNCOOtOHNn<flO\OMOOt  OHNfO*jm'ONCOOt 
n*rst^r^e>*f^r^f^r^r^ooooooooc»ooooooooco  oio\cto\ff'0'C'Oto\ot 
rH  HHHrlHHHHrlHHHHHHHHHH  H  H  H  rll  H  H  H  Hi  H  H 


OO  O  O  O  O 
O  O  O  O  O  O 

ml  m  m  m  m  m 
m  m  m  to  m 


<  o  <  o 
•ct  sj  m  m 
oo  oo  oo  co 
o  o  o  o 


Page  10 


HOitQMAN  A ft  KIM  V£X<0 


Page  14 


Page  19 


Page  20 


Page  21 


Page  23 


Page  25 


ASM*.  TOT  0*00?  (l 
MOUOMAN  Aft  NfW  W 
*AT  SCAT 

CCNI&OC  NO _ ?2rJL7„ 


MIL 

sS§U . 


!"  15 

iteii 

iillfi 


SSmmHUttiiuitintiaiiiinil 


...uumiMmi. .......... 

gfiiliiS 

"'!Si>i*»iMllHiUltniUUIl., - 

lii^sssHiraipni 


HHUi 

nsni . . 
ir-sgsHiinni 


IIS 


Mgj&n..  — !~i~ 

. 

uin.A.»’  7~”"h 

"  ....  •  -  TunnsafiasB 

H? . •*  r?;'*ti}0i 

. 

. — ^sar 


IjUimil^r _ _ 

. .(HiunuuilBi!  IHiili 

— - - 

-;n;nammanRi|T — 

jjpr^naiiwmn"''"'1"'13" 

j£ttr 

UiiiU^sai _ 

UUMlMUUj 


Mlgip  '-** 


a 


6S*5*«  1 1ST 
MOUOMAN  Aft 


Page 


nrt-  -SHHHafiK"™**""  HliilS 
Ih*':::!!  “^jsssjiwii  utimi 

^gr 

— **n??nn!i  jtti 

Jill 

iBa^asMar' 
fcfSriP 

1””! —  j|| 

sbES  hin  j  ||[| 


.m...—  "u^uunaiiBI 
- l!«Sf:;;;:;-:HnHifra?a|niB 

•^msr 

..■BgginteruggglSSS^^ 

imninanniKr!^* ! — UU 

—l-~-,nK~„  ^sBsnsnnntini 

•“““P^iianssiiamu 

mtJHH.....  •■.•■«— ■■■njlil 


Page  37 


6S*S*>  TtST  Itx 

HOUOMAN  AT*  NtW  MtX<0 


Page  42 


Page  43 


Page  47 


A5*«th  * 


Page  49 


.‘■M. 


Page  51 


Page  52 


TfSt  GKtJ*  '#X* 
(UOMAN  Aft  MfW  VtX*CO 


||3‘s)b  : 

1  i  ,iS3  i 

lull  1 1 
*qJ"i  I 

.I  i  i 


10*  fitch 


ywwsi 


5rt*  USt  C*OU*  '«XI 


Page  63 


::i‘ 


^r^rrnOTliui... 


.  ”-~5?Pk _ I.,  MTi 


Page  66 


I 

I 

I 


r 

«b 


T 


w: 


7* 


I 


T 

i 

I 

I 

1 

I 

I 

I 


L9 


•  Page  76 


Pap  78 


--wwK' 


>e  '**• 


28  38sd 


Page  84 


*/*  w#  uitf.ce. 


Page  85 


Page  87 


Page  90 


Page  91 


Page  93 


PBi52a«fl 


Page  101 


Pace  106 


Page  107 


Page  109 


Oil  a*«d. 


Page  111 


Pace  114 


Page  123 


Page  125 


ith  TtSI  VtCJP 


Page  131 


Page  132 


Page  133 


6585»t-  US*  CJOu*  **■ 


HOUOMAM  A/8,  NCW  MfXCO 
IAT  SCAT 


8a. . 


n  „ss 

A  5  *  8  ^ 

;  ~23 

0  <T  6 

but 

ills! 


*?<-wr  .  „ 

15*  %oll  .10*  ?ltch 


Page  138 


Page  141 


65*5'*  UST  <*xj 


Page  143 


»  • 


Page  146 


Pace  148 


Page  149 


t  c.90 


Page  151 


Page  153 


SSI  =3b<3 


Page  157 


Page  158 


r% 


Page  159 


091  »**d 


Page  161 


Pace  162 


Page  163 


Page  164 


Page  165 


.[ 


Page  169 


Page  171 


Page  173 


Page  175 


Pace  176 


Page  177 


Page  181 


Page  183 


•  Page  191 


Page  19f 


Page  195 


65«Sth  T 


